Poultry experiments by Stewart, J. H. & Atwood, Horace
West Virginia Agricultural and Forestry Experiment
Station Bulletins






Follow this and additional works at: https://researchrepository.wvu.edu/
wv_agricultural_and_forestry_experiment_station_bulletins
This Bulletin is brought to you for free and open access by the Davis College of Agriculture, Natural Resources And Design at The Research Repository
@ WVU. It has been accepted for inclusion in West Virginia Agricultural and Forestry Experiment Station Bulletins by an authorized administrator of
The Research Repository @ WVU. For more information, please contact ian.harmon@mail.wvu.edu.
Digital Commons Citation




Digitized by the Internet Archive
in 2010 with funding from





Bulletin 60. June, 1899.
Poultry
Experiments*
Br J. H. Stewart and Horace Atwood.
[The Bulletins and Reports of this Station will be mailed free to any citizen of West
Virginia upon written application. Address Director of Agricultural Experiment
Station, Morgantown, W. Va.l
THE REGENTS OF THE WEST VIRGINIA UNIVERSITY.
NAME OF REGENTS. P. 0. ADDRESS.
Hon. George 0. Sturgiss .... Morgantown
Hon. James F. Brown - Charleston
Hon. A.. H. Kunst - Weston
Hon. Richard Randolph McMahon - - " Harper's Ferry
Hon. James M. Lee -....- Lewisburg
Hon. James L. Hamill Welch
Hon. John A. Campbell - - - New Cumberland
Hon. W. E. Powell Parkersburg
Hon. P. C. Easthan Pt. Pleasant
STATION COMMITTEE,






- Geo. C. Sturgiss.
Jerome H. Raymond, A. M., Ph. D.
A. R. Whitehill, Ph. D.
S. G. Chadwick.
STATION STAFF.
James H. Stewart, A. M., - Director and Agriculturist
A. D. Hopkins, Ph. D. - Yice Director and Entomologist
Bert H. Hite, M. S. Chemist
L. C. Corbett, M. S. - - - - Horticulturist
W. E. Rumsey, B. S. Agr. - - Assistant Entomologist
T. F. Watson, B. S. - - - - Assistant Chemist
Horace Atwood, M. S. - - - Assistant Agriculturist
C. D. Howard, B. S. - - - - Assistant Chemist
E. C. Frame, - - - - Clerk and Stenographer
M. A. Stewart, ------- Librarian
POULTRY EXPERIMENTS.
The results of two year's work with poultry are reported
here. The first series of experiments began November 24th,
1897. and was continued for seven periods of thirty days each,
and the second series began October 19th, 1898, and were con-
ducted for the same length of time, The principal questions
which were studied are as follows:
1, The effect of nitrogenous and carbonaceous rations when
fed to laying hens.
2, Floored versus unfloored houses for poultry.
3, The effect of the age of the fowls upon egg production,
A STUDY OF THE EFFECT OF NITROGENOUS AND CARBONACEOUS
RATIONS WHEN FED TO LAYING HENS.
(Experiments in 1897-98),
Among the many practical problems connected with the
poultry industry, there is none of greater importance than that
concerned with the nature and proper quantity of food neces-
sary for laying hens, and although this question lies at the very
foundation of successful poultry culture, yet it has never been
investigated with sufficient care and attention.
There are two great classes ot foods: One containing a large
amount of carbon, of which corn is an example, and the other a
relatively large amount of nitrogen, like wheat or lean meat.
The following experiment was planned in order to study the
effect of these two classes of food upon the health of the fowls:
the cost of the ration; the egg yield; the fertility and vitality of
the eggs; and the strength, vigor, and sex of the resulting
chickens.
Three breeds ot fowls were selected; White Leghorns, which
are noted as being excellent layers, Light Brahmas, one of the
heavy meat breeds, and Rhode Island Reds, a newly establish-
ed, general purpose breed, combining size and good laying
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qualities. Each breed was divided into two similar lots, which
were placed under exactly identical conditions, except the food
supplied to them.
The fowls were weighed at the beginning of the experiment
and at the end of each period of thirty days thereafter, and an
accurate record was kept of the kind, amount, and total cost of
food consumed during each period, and the number and aver-
age weight of the eggs laid. Incidentally, too, the net profit re-
sulting from using the different foods was determined.
Several hundred eggs from the nitrogenous and carbonace-
ous fed fowls were hatched in incubators, and the effect of the
food upon the behavior of the eggs during incubation was care-
fully noted.
The following table shows the breed and number of fowls in
each pen during the experiment, but in all cases the results
have been calculated for 100 fowls in each pen. so that com-
parisons between the different breeds and pens can be easily
instituted.





























Both the nitrogenous and carbonaceous fowls were fed each
morning a ration of ground feed, mixed either with boiled po-
tatoes or steamed clover hay. The grain mixture for the nitro-
genous lot consisted of brown middlings, oil meal, ground oats,
and corn meal, in varying proportions; while for the carbonace-
ous lot, corn meal was the principal material. At noon the
nitrogenous fowls received a ration of ground fresh meat and
bone, which was fed daily at the rate of from five to eight
pounds per hundred fowls. At night both lots of fowls were
fed all the whole grain that they would eat up clean, consisting
of corn, oats, and wheat screenings, the corn predominating for
the carbonaceous lot.
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The following tables show the amount and kind of food con-
sumed by the different pens during each period of thirty days,



























































































































1 | 80.0 50.0 50.0 50.0 91,8 91.8 72.0 183.7 14.0
2 145.4 92.3 92.3 92.3 140.7 140.7 138.4 281.5 21.5
3 81.0 52.3 52.3 52.3 103.2 103.2 144.0 206.5 15.0
4 ! 89.0 95.1 95.1 168.0 190.2 14.0










































1 93.0 62.0 62.0 112.3 112.3 108.0 112.3 15.0
3 152.3 101.5 101.5 101.5 166.6 166.6 169.2 166.6 33.0
3 68.0 45.6 45.6 45.6 94.0 94.0 116.0 94.0 15.0
4 107.0 256.0 212.0 32.5 15.0
5 180.0 359.2 360.0 50.0 33.0
6 88.0 .... 223.0 178.0 39.0 15.0
































1 112.0 70.0 70.0 70.0 92.1 92.1 120. 184 2 14.0
2 173.0 107.9 107.9 107.9 135.3 135.3 184.6 270.6 32.3
3 69.0 43.0 43.0 43.0 76.0 76.0 120 152.0 14.0
4 128.0 285.0 240.6 14.0
5 196.9 234.6 369.2 32.3































173.6 j 173.6 , .... 88.8
241.5 i 241.5 '. .... 123.0
124.0 '. 124.0 80.0
180.0 .... 232.0 I ...
246.1 .. 344.6 , ....


















































The following table shows the weight of the fowls in the dif-
ferent pens, at the beginning of the experiment, and at the end










Nitrogenous 322 365 372 360 365 361 373
2 Light Brahma . " 557 709 811 838 896 900 815 781
3 R. I. Red " 465 537 560 570 515 505 485 545
4 White Leghorn. Carbonaceous 317 335 327 337 315 310 287 287
5 Light Brahma . 1 553 688 819 823 769 719 665 657
6 R. I. Red 440 490 470 490 410 405 375 400
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As may be seen from the above table, at the beginning of the
experiment the three pens of nitrogenous fowls weighed 1344
pounds, and at the end of the seventh period, 1698 pounds.
They consequently gained in weight 354 pounds, while the car-
bonaceous fowls gained only 34 pounds. The fowls fed the ni-
trogenous ration increased, then, in weight more than ten times
as much as the corn-fed lot.
The following table shows the number of eggs laid during the
seven different periods, calculated for 100 hens in each pen.
Period
Pen. Breed. Ration. Total.
I II m IV V VI VII
1 White Leghorn. Nitrogenous .
.
1S8 455 822 1205 1600 1650 1343 7203
2 Light Brahma.. '
'
none none 216 550 1325 1250 700 4041
3 R. I. Red " 377 466 577 1411 1366 933 1085 6215
4 White Leghorn. Carbonaceous 133 372 466 766 628 455 572 3392
5 Light Brahma.
.
4 ' none 175 358 700 541 225 275 2274
6 R. I. Red 244 844 711 888 544 411 400 4042 1
During the seven months the three pens of nitrogenous fed
fowls, (calculated for 100 fowls in each pen,) laid 17,459 eggs,
and the three carbonaceous fed pens, 9,708 eggs, consequently
the nitrogenous fowls not only gained much more in weight
than the others, but they laid nearly twice as many eggs.
The following table shows the value of the eggs produced by
the different lots and also the total value for the seven months.
During the first two months the eggs were valued at twenty






































































The total value of the eggs laid by the nitrogenous fowls
was $194.84, and by the carbonaceous fowls, $119.06.
The following table shows the cost of the foodjeaten^by the
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different lots during each of the seven different periods. The
prices used in this calculation were those ruling in our local
market, and were as follows
:
Small potatoes 20 cts. per bu.
Hominy feed $14.50 per ton.
Brown middlings 15.00 per ton.
Corn meal 14.50 per ton.
*Ground oats 20.00 per ton.
*Clover hay 5.00 per ton.
Oil meal 25.00 per ton.
Corn 40 cts. per bu.
Oats 32 cts. per bu.
Wheat screenings 50 cts. per cwt.



































































The nitrogenous ration was somewhat more expensive than
the carbonaceous one, as it cost $114.64 to feed the nitrogenous
fowls during the seven months, and $100.19'for the carbonace-
ous fowls.
The following table shows the value of the eggs produced by
the nitrogenous and carbonaceous fowls ; the value of the gain
in live weight, calculated at five cents per pound ; the cost of


























•During the third period the ground oats were valued at i
hay at 16.00 per ton.
9.00 per ton ; and the clover
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The nitrogenous fowls gave more than four times as much
net profit, and although they gained much more in weight, yet
they laid more eggs than the hens fed the carbonaceous ration.
THE EFFECT OF THE FOOD UPON THE HATCHING OF THE EGGS.
Great care was exercised to have all of the conditions the
same when hatching the nitrogenous and carbonaceous eggs.
Incubators were divided by a wire screen into two compart-
ments, and the nitrogenous eggs placed on one side of the
screen and the carbonaceous eggs on the other, so that both
trays of eggs would be under identical conditions during the
process of incubation. Four separate lots of eggs were,




























The above table shows that among the carbonaceous eggs
the per cent, of infertility was more than twice as great, and
that the fertile eggs themselves did not hatch nearly so well as
the fertile nitrogenous ones. It was observed, too, that the ni-
trogenous eggs hatched from six to twelve hours quicker than
the carbonaceous eggs in the same incubator. The nitrogenous
chicks also were stronger and more vigorous than the carbon-
aceous ones.
After the feeding experiment had been conducted for some
time, it was observed that the carbonaceous eggs were notice-
ably smaller than the others, and at the end of the fourth per-
iod, several dozen eggs from each lot of fowls were carefully


















Average wt. of Average wt. of
Nitrogenous Carbonaceous
eggs
12.68 lbs. 11.57 lbs.
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At this stage of the experiment, then, 100 nitrogenous eggs
weighed about one pound more than the same number of car-
bonaceous ones.
In the case of the Brahmas it was found that the food affected
the color of the egg shells as those laid by the nitrogenous fowls
had a pinkish tint, while the carbonaceous eggs were of various
shades of brown.
CONCLUSION.
Although the nitrogenous ration cost slightly more money,
yet it was more profitable because more eggs were laid and the
fowls gained more in weight. The eggs from the nitrogenous
fed fowls were larger, more fertile, and hatched better and pro-
duced far more vigorous chicks than those laid by hens fed the
carbonaceous ration. Both lots of fowls remained in a healthy,
vigorous condition during the entire test.
TItE EFFECT OF NITROGENOUS AND CARBONACEOUS RATIONS WHEN FED
TO LAYING HENS.
CExperiment in 1898-99.)
Four pens of White Leghorn fowls were used in these experi-
ments. Pens 1 and 3 were pullets. Pens 2 and 4 were fowls
used in the feeding test last year and they received the same
ration respectively that they did last year. Each pen consisted
of ten hens and one cock, but in all cases the results have been
calculated for 100 fowls in each flock, so that comparisons can
be readily made.
The fowls were weighed at the beginning of the experiment,
and at the end of each thirty day period. At the beginning of
each period the food for that period was weighed and stored in
boxes which were divided by partitions into several compart-
ments At the end of each period the food remaining in the
boxes was weighed. It was thought that in this way the
amcunt of food consumed could be determined more accurate-
ly than where each day's rations were weighed separately.
Each morning the fowls Were fed a mash of ground feed, and
in the case of the nitrogenous fowls meat meal was added dur-
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ing the first four periods. Ground fresh meat and bone was
substituted during the remainder of the experiment. During
periods 2, 3 and 4 each of the pens received boiled sugar beets,
but as the beets seemed to be making the fowls too fat, they
were then dropped from the ration, although the fowls were
very fond of them. At night the fowls received all the whole
grain they would eat up clean.
The arrangement of the pens and the rations which each
flock received is shown below.






" " Old fowls.
" " Pullets.











The following table shows the amount and kind of food con-
sumed by each pen during each period of thirty days. Calcu-
lated for 100 fowls in each pen.
PERIOD I.
Pen Corn meal Brown | Ground
middlings oats















































































































































































































The weight of each pen at the beginning of the experiment
and at the end of every thirty day period as shown below. Cal-





















































The following table shows the number of eggs laid during
the different periods, and the total number/ Calculated for




Pen Period 1 2 3 4 5 6 7 Total
1 180 280 310 860 1150 1155 3935
2 50 360 , 260 400 770 1050 730 3620
3 10 1 100 60 70 411 600 1251
4 130 70 330 440 688 522 2180
An inspection of the above table shows that the two pens of
nitrogenous fowls laid 7555 eggs, while the carbonaceous fowls
laid only 3431 eggs, or less than half as many as those receiving
the nitrogenous ration. This is entirely in accord with the re-
sults obtained last vear.
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FLOORED versus UNFLOORED HOUSES FOR POULTRY.
The poultry house which was owned by the Experiment
Station is located upon a clayey hillside which slopes quite
sharply to the north-west, and owing to the two factors, insuffi-
cient sunlight in winter and poor natural drainage, the fowls
which have been kept here have frequently been in an un-
healthy condition. At times large numbers of them have died
of roup and other diseases.
The poultry house, as first constructed, was floorless, and the
fowls were obliged to stand upon the damp clay, either within
the house or out in the yards. It was determined to make a
comparative test of floored and unfioored pens. Accordingly,
all but three of the pens were floored with rough boards, the
floor being from two to three feet above the ground.
Three breeds of fowls, Blue Andalusian, Brown Leghorn and
Black Langshans, were selected to determine whether they
would actually be healthier in the floored pens. The fowls of
each breed were separated into two similar lots, one of which
was placed in a floored pen, and the other in an unfioored pen.
The composition of the food for the six different flocks was
the same. An accurate record was kept of the amount of food
eaten; the number of eggs laid; and the weight of the different
flocks. The general health of the fowls was also carefully
watched. The experiment was conducted for five months, be-
ginning November 24th, 1897, and was discontinued at the end
of this period, because the room was needed for other purposes.
The following table shows the breed and number of fowls in
each pen during the experiment:





















The grain mixtures which were fed varied somewhat in com-
position during the five different months of the experiment. In
all cases, however, the fowls received in the morning, a ration
of ground feed, mixed with boiled potatoes or steamed clover
hay; at noon, ground fresh meat and bone, and at night, whole
grain, consisting of wheat screenings, corn and oats.
The following table gives the average weight of the fowls
during the test; the total cost of the food consumed; and the
total number and value of the eggs laid during the experiment.
The value of the eggs was calculated at the regular maket
price, which was, for the first three months, 20 cents per dozen,
and for the last two, 12 cents per dozen.
In order to be able to compare at a glance the cost of the food
and the value of the eggs produced by the three breeds, the re-
sults in all cases have been calculated for 100 fowls in each
flock.
Pen Breed Average Cost of Number of Value of Net profit
Weight food eggs eggs
Floored Black Langshan 6.0 lb. $31.04 1889 $24.88 ($6.16 loss)" Brown Leghorn 3.1 " 21.60 4287 53.57 31.97
" Blue Andalusian 3.8 " 25 60 4673
'
56.55 30.95
Unfloored Black Langshan 5.9 " 33.10 3379 41.99 8.89
" Brown Leghorn 3.2 " 21.63 5623 69.83 48.20
Blue Andalusian 3.9 " 25.56 4946 58.71 33.15
A study of the preceding table shows several matters of in-
terest to one engaged in the poultry industry.
The heaviest breed was the Langshan; next came the Anda-
lusians; and finally the Leghorns, which weighed only about
half as much per fowl as the Langshans.
It is seen, too, that the amount of food consumed corresponds
somewhat closely to the average weight of the fowls, as it cost
more to keep the Langshans than it did to keep the Andalu-
sians, and still less to keep the Leghorns.
In regard to the egg production, it must be said, injustice to
each of the three breeds, that many of ihe hens were old and in
poor condition, and that only after the test had been in opera-
tion for two months did they begin to lay in a business-like
way.
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The total number of eggs laid by the two pens of Langshans,
calculated for 100 fowls in each pen, was 5278; by the Leghorns,
9910, and by the Andalusians, 9619. The lighter breeds, then,
laid practically the same number of eggs, and left the heavy
Langshans far in the rear. The three flocks kept on the floor
laid 10859 eggs, while those on the ground laid 13948. This re-
sult was quite contrary to expectations, and can be explained
only by the fact that the unfloored pens seemed to be some-
what warmer than the others, as the water in the drinking
dishes in the floored pens would sometimes freeze, while in the
unfloored pens it seldom did so.
Quite contrary to expectations, too, the health of the fowls
in the unfloored pens remained almost perfect during the en-
tire test. Only two fowls died of the roup, one from a floored
and the other from an unfloored pen, and there was no other
sickness of any kind.
In conclusion it may be said that although a single test can-
not be considered decisive, and the Station expects to duplicate
this work at some future time, yet the results indicate that
fowls can be kept equally as well upon the ground as upon a
board floor. In building poultry houses it probably would be
wise to raise the level of the dirt floor by first applying a
course of six or eight inches of cracked stone or gravel, and
then covering this with a layer of dirt. Such a floor would al-
ways be perfectly day, can be cheaply constructed, and prob-
ably would be satisfactory in every way.
EXPERIMENTS IN 1898-99.
These experiments are a continuation of those begun last
year and desscribed above. Rhode Island Reds and Light
Brahmas were selected for the experiment. The fowls of each
breed were separated into two similar lots, one of which was
placed in a floored and the other in an unfloored pen. The
food and treatment was the same for the different lots. The test
began October 19th, 1898, and was continued for four periods of
thirty days each. The following table shows the weight of the
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fowls at the beginning and end of the experiment and the num-













Light Brahmas . .
.
R. I. Reds
Light Brahmas . .
Unfloored .... 368
Unfloored . 1 513








The Brahmas did not lay during this test, but in justice to the
breed it must be said that they began to lay shortly after this
test was finished. The Rhode Island Reds in the unfloored
pens laid a few more eggs than the flock which was kept upon
the board floor, which agrees with the result obtained last year.
The health of the fowls was perfect, except in pen 3, where
three deaths occurred, bat whether these deaths were due to
the extremely cold weather which prevailed during a few days
of the test, or to other causes could not be determined.
Conclusion:—The result of two year's experiment with floored
and unfloored houses shows that fowls remain in as healthy
condition, and lay as many or more eggs when kept in unfloor-
ed houses, as they do when kept in houses provided with floors.
u WEST VIRGINIA EXPERIMENT STATION
THE EFFECT OF THE AGE OF THE FOWLS UPOJS EGG
PRODUCTION.
One of the important questions connected with the product-
ion of eggs is, at what age do fowls become unprofitable? The
experiments reported here are merely preliminary and it is-
planned to continue the study of this question.
White and Brown Leghorn fowls were used. The old White
Leghorns were about four years old at the beginning of the
test, and the Brown Leghorns about three years old. The ex-
periments with the White Leghorns began October 19, 1898,
and were continued for seven periods of thirty days each, and
with the Brown Leghorns for four periods. The White Leg-
horns were the fowls which were used in studying the effect of
nitrogenous and carbonaceous rations, and the amount and
kind of food consumed during the different periods is shown in
the report of that experiment. The Brown Leghorns received
practically the same ration as the nitrogeneous White Leg-
horns.
The arrangement of the pens the weight of the fowls and
other details of the experiment are shown in the following
table. Calculated for 100 fowls in each pen.




Eggs laid Duration of test
1 White leghorn pullets n 237 272 3935 7 periods
2 White leghorn " c 213 250 1251 7 periods
3 Brown leghorn " n 205 266 1023 4 periods
4 White leghorn hens n 304 273 3620 7 periods
5 White leghorn " c 263 300 2180 7 nerlods
6 Brown leghorh " n 255 333 549 4 periods
The three pens of pullets, calculated for 100 hens in each pen,
laid during the experiment 6209 eggs, and the old fowls 6349
eggs. The three pens of pullets gained 143 pounis in weight
and the old fowls 84 pounds.
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